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Museums are the fastest growing educational - 
institutions in the United States. They provide jthe introduction to 
science for many children and are a major source of continuing ' * 
education, for. adults. This paper discusses cooperative programs 
between The Children's Museum (Indianapolis) end the Indiana 
University School of Education. These programs are built around a 
series of open-ended, Piagetian type interviews of visitors conducted 
by preservice teachers. The interviews are aimed at determining a 
visitor's perceptions and scientific explanations of the exhibits. 
Beginning with a history of the museum and the development' of its ; ; 
hands-on, interactive Science Spectrum (an 11,000 square foot exhibit.; 
of physics and- chemistry , for children), the' paper considers variables , 
critical to designing the musejm environment. Several questions about 



adult/parent affects upon learning in museums, children's learning, 
and items for future research are raised. F*ield\exper iences of the 
preservice teachers, goals of thedr activities, \and course 
Requirements are described. Several examples of interview <?ata are 
provided, along with a discussion of the effects of the data on the 
design of exhibits, the development of x science objectives and 
curricula, and improvements in prospective teachers questioning 
techniques. (Author/DH) • 
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Overview of tht Muaaum arnd 8c lane* Spectrum 



I. The Children's Muse um 



fourth o I dest 



Founded in 1p25,^The Children's Museum is the 
museum fcfr children, end the wo r Id's, largest . Ei^h y 
then 1.2 million children end families visit the mu se urn ' s 
230^ 000 squa r e f oo t v bu-i I d i og , making it one of the mo>t 
mose urn's in the nation. Admission to. the museum is fre 



oldest 
ear rrra r e 



A 



new 
popular 



use 



Unlike ol^tr w*ll-known you t h*mu s eums which are primarily 
experience tenters,, The Children's Museum's purpose is to 
its col I ec t ion as * basis 'for interpreting the past and 
present. The museum diffuses knowledge through 
programs and a^tiv/tjes/ providingacademic 
quality leisure educational experiences. >More importantly, the 
mu^um strives io^tneounge an appreciation and understanding 
of history* natural and physical science, and p e o £ 
c u i t u r e s 



e x h i b y \ s , 
en r i chmen t and 



I e of other' 



le it in considered a general 



museum* The Chi ldren*s Museum 



Wh i 

is the major sc i ence- techno I ogy csCnter in Indiana. 
Participatory exhibits In physics |nd chemistry, natural 
science, geology, pale on t^of logy, arc h a e o I ogy and computers are 
the (noli .popular areas— *rf the museum., vbt her major exhibit 



i n o I yd 



e one of the world's largest collection of modtfJ 



• ,reas i 

.trains, a turn-of-the-century Den ze I carousel (reebnstrgcted on 
t he museum' s fifth floor), Myittr ill in History (opening In 
June)* Pastimes, a locomotive and /top in exhib.it, ind Pjayscap*, 

• gallery just forchlldren ages 



two to seveh 



In spite of its appal lat ion "The ^Ch I I d r an • s Mus.eum," the name 
•'family muieum" might batter describe the museum's Audience. 
Over ,50 percent of its visitors are adults (children of course, 
usual fy come with an adult). The mu$ turn's attendance-by-age 
curve. deer eases 'sharply with Increasing a^e. The museum's 
sloga^ states its appeal and perhaps beat sums up its 
philosophy: "for anyone who is or aver was a child." 
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In December of 1 070 The Chi I dr en 9 a H^A^MB} opened Science. g 
Spectrdm, en lt/000 4 iquart foot .exwJ^W^'f hand s-on physic $ and 
chemjatry for children. The mute urn) urrkahamed I y "bor r owed" 
exhibit Idea* f r $m two ground break! ngv^c i en ce cen tars , San 

jlJinclico'i Exp I bra tor f urn and T o r o it t o ' s On t a r I o 3c I en c# Cen t e r . 

"... - , \. 

Science Spectrum it a smorgasbord of fc;ience. Exhibits include 
giant parabolic dishes that focus a chjjin d f fcwh i s pe s to a 1 
listener 100 f ee f away i wridly tpinni ng- angular- momen turn 
p \j§ t f o rms i pulleys, I ever i and gearst batteries bulbs and 
Wires; a 5-meter air track; an* inverted hyperbolic cone (which 
children, call the black hole) wh ere pennies "are 0 launched into 
"orbit"; and miVth mo>e. ~* "~ 

The philosophy driving the development of Science Spectrum was 
one of children manipulating objects, apparatus, light and 
hopefully their own conceptions of science, to help them 
understand and enjoy science. Museums have \in important role 
in developing science itt Ktude^s ir\ ybung learners*, a role which 
is considered by many to be more Important than any cognitive 
impact the museum experience might have. I might ask you as 
science teachers to consider what impact having a qlass full Vf 
young people who spend Saturdays at* the' local science museum, 
might have on the qualify of your science teaching experience! 

Science Spectrum's success in the affective domain is not 
difficult to substantiate. Even the casual observer can s^se 
the exc^tQment and u.nabash'ed enjoyment experienced' by .Science 
Spe c t r urn vj s i t o r s . But what evidence of <Jognitivegainsare 
there? How are children's concepts of science altered by the' , 
Museum experience? If the informal learning experience. is 
be accepted by adulators 4s a valid cognitive intervention, 
research will hiuve to substantiate its ef f ec t I venen-: — -^ut 
there are problem's. Traditional research me t ho do/og i e s mlsy not 
apply to the inf ormi< museum envjronment. Further, even our 
notions of what we want the research studies to hypothesize and 
test must be reconsidered. * Perhaps museum research should, not 
aeek to substantiate that what the exhibit planners hoped 
visitors would learn is actually learned, rather a more 
important objective might be to a imp I y ,de t eVmi n e what Jjl 
learned. The very nature of informal learning" aug gj s t s that 
every learner has a different agenda, and a diflherint ..set of 
conscious or unconscious objectives. 
\ / 

Enter^the mu s eum- un i ve r s i t y relationship! My colleagues will 
raise more important questions, and diacuas one program which 
tries to answer at least tome of these questions. 



' " MUSEUM NEEDS 

OUTLINE' v 
NSTA , CINCINNATI 1986 . * ♦ 

* ■ . ' . ' * 

, v Mark D. Keslingt^ 

Curator. of Physical Science. 
The Children's Museum - 
» . v ". P.O. Box 3000 • - ^ ' 

— , •■ - Indianapolis, Indiana 46206 

■ * 

Variables to consider when* doing a study in a ^museum 
environment: , v ••■ 

A. Pleasurable, leisure-time experience. 

B. ' Multiplicity of ages, backgrounds, cultures and education. 

C. Inability \o pre- and post-test. ' * t 

D. Data collet ion has an impact upon the 'museum learning 
experience. N ' x 

E. Data collection has an impact upon the data col^ected^. 
"f. Difficult to conduct longitudinal studies. ' ~ .•* 

G. Many different exhibit variables: ^graphics, location, 
. labels, interpretation and lighting. 

H. Exhibit variables are hard to isolate. > » 

. WhaJ£ does the museum need? Considerations* which have no 
. - answers . # ^ 

A. Does an aduj(,t or parent have an affect upon* learning in 
a ajus^eum environment. If so, what entect? 

. - Recently, a parent approached a computer exhibit about 
vectors. The child immediately rushed forward to touch 
the cpmputer keyboard. The parent rushed over to the 
• child and pulled her away f roin. the computer saying 
that shf had one of these at home and that she should 
play with some other exhibits instead. 

*• r 

B. Do parents or adults convey misinformation? If so, is that 
bad? 9 • 

» -> 

f - Another parent was overheard tyo say while -standing at 

the ^ef.noun^. blower: "The balloon is being heated by the 
blower and that cause* it to rise* It doesn't want to 
fall because the air 1 a&und it is cooler." 

C. Wha^constitute* effective teaching? \ 

D. Can we help adults or parents to, be jmore , effective 
teachers? If sq, what should t*e provide? 

B. Should each child be accompanied by an adult? N 
P. How do adults learn? Is it different than how children 
* 'learn? 



urn has a 



The museum has a doll collection which is arranged by 



J 



date. AduKs„go through* the exhibit in f a linear £ashi(*n 
and like tb look at the fclothing styles. Children, on 
thev other Jiand, look^at the dolls t^ey like and create a, 
x play fantasy which usually includes story telling.. 

G. What is a child's concept. when approaching an exhibit? 

H. How dg.es the museum reinforce or alter that concept? 

I. When a child is presented with a" conflict, how is it 
resolved? Is it resolved? ~* •-•'* 




J. 



K. 



L. 

M. 

N. 

0. 
P. 



During an interview on thefocussed sound exhibit, an 
exhibit that uses two large pa raboli eddishes to focus 
the visitor's voice acrosll a large exhibit hall, the 
interviewer found that most children come to the exhibit 
with the concept of wipe's, \*peakers» and microphones. 
When confronted with 'the question, ^How does ,it work? 1 * 
children^ usually ..respond with an explanation that 
incorporates the above coricepts. When asked to. find the 
microphone, wires or speaker a child do*es basically one 
of three things to res love the conflict between the 
concepts . . \ I 

i. Alters concept to fltnew circumstances and begins 
to ask more questicnTs^about Vhe phenomenon* 
r-2-^Remains dogmatic about' original concept and 

refuses to recognize other Adeas or possibilities. 
. However, a process of thinking about the new ideas 
may be started internal ly**that may lead to a 'later 
alteration of their concept. 

Creates a fantasy to explain their own concept. 
TJhey may never alter their "concept if the t ( 
fantasy is well constructed. One Child said,- "Look 

That's where the 
said that they 
could not see the sparks the child said, Well 
that's .your problem!" ahd then walked away. 



3. 



at the ceiling. See^those sparks! 
sound goes!" When the interviewer 



Does the content presented in an exhibit transfer, toother 

settings? § ' % • 

What are the effects ,of labels, graphics, Exhibit location 

and interpreters upon the learner in an exhibit 1 

environment?. How < can T*e be more effective? , ' " 

Is learning the same for each person and the environment 

the differenced j 

What effect doft-the collection of data haye upon the 
visitor's experience? ' 

What effect does a particular data collection method have 
upon the validijty of data? 

Do formal research, techniques afcply to a museum? 
What is the goal of evaluation and data collection in a 
museum? To have every visitor appreciate every exhibit? 
To understand how children learn? ; 
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III. The museum is a rich environment in which to study 

life-long learning. It presents many problems as well 



as 



/ 



v 



questions for the person doing the study. But given the 
fact that roost of u» will spend bur lifetime learning, in 
non-formal -wettings, it is so important/ that this research » 
lead to a greater understanding of hoW Ve°P le learn in non- 
formal settings. % 
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J* . TEACHER EDUCATION* IN' MUSEUM SETTINGS 



f 



Mlc'hael .R. Cohen s 
IndUn'a University, Ind'ianefpoj" is. 



"This section wJlt^describethe activities of' our undeYgf-aduate 
s students at. the Children's. MylLm. Fir seyera> years," as part of *heir 
science .methods course, oujrg 1^ have been' conducting individual' 
interviews with children aM IPifl classroom and non- class room 
settings. T^ese ihtervie^Tpp usually revolved around topics-introduced 
by the interviewer.- The results pf these, inter v'iews/ have been very useful 
<in helping us learn more aSout how different peopiy gain and. maintain 4 
. science' concepts. . Several btf these^student projects have been published 
V of presented* at professional-WStirig** k (Bourke, 1984? Carter et al,'198H 
Tuson, 1981; Orem y 1980;* TrUjrxi i^ljl 4 .;, V - 

In 1933 we moved this, interview stUjgfttartV our courses to the 
Children's Museum of Indianapol is.- ' This created several changes.' First, 
the topics selected for the interview's were now determined by. the exhibits', 
in the gallery, ftur students herd to be ready to conVider topics that -V 
might not -be their particular favorites. Unlike many teacher education 
activities where the teacher in tralniog can select topics of interest, ) 
our students faced the situation of most teachers who have to' become 7 
interested and knowledgeable about the Wp1c in the syllabus or textbook'. 
Second, the museum environment is unstructured and built on enjoyment. 
Because it was unstructured individuals could walk away from'the ' 
interviews whenever they wished. Motivation became not only^more 
i-mportant, but took on,an entirely different form. Our students realljfc 
had to grab" the visitors attention. Third, our students were able to 
interact with a wider variety of age and interest groups. This was very 
useful in helping the students think about the grade level they wished to 
teach as well as providing an opportunity to compare and contrast the 
content and processes used by individuals at different age levels and 
backgrounds. It is Important to note tfftt our students are usually 
surprised by the similarity between children's an<J adults responses.' 
Finally, our students worked in groups. They could watch each other 
conduct the interviews, collect .additional data -for each other, and help 
each other with 1nterv1ewquest1ons. Cooperation of this sort is critical 
If teachers are to cojitinue to grow and develop. -We need to get into the 
habit of sharing with our colleagues. . 

the fact; that several of the students'' ifiterview studies conducted in 
the science methods course were published has always been an important 
part of the assignment. It increased the credibility of 'the assignment 
Here was an opportunity to create knowledge and ideas for others. But 
there was always a delay between the. time a paper was finished in class 
and publi-shed'ln a journal. Often students were. not aware their 
colleagues had published the results of our class projects. With the 
museum studies the results wefe immediately reported to the museum staff! 
In all cases the students were able to see the 'importance 'of their' 
research," And for the typical elementary education major, whl^s not 
yet sure of the power they have to change or improve an educatloHl 
setting, this is an Important lesson/ ^ 

• . • - r. 



* . THE CLASS PROJECT FORMAT 



The project Include^ several stages\ First the student's visit the 
gallery to see what the exhibits looj< likeV try out the activities -at 
^^fVeral exhibits, and select ^pne or two for further,- in-depth study. I The 
-^class theo selects one "exnibit, where every* student wil 1 col left interview 
data. So each student is responsible for two exhibits, one that the wholi 
class studies and one. that only a small group studies. 

.- Once the exhibits- f6r study have' been selected, each_student. is 
responsible for learning the science behind, the exhibit Jnd drawing a 
"concept map" (Novak and.Gowin, 1984)' to explain the science -at the * 
exhibit. The students then us* the concept map(s) to develop a list of 
i possible questions to as,k of visitors to the exhibit. • ' 

I 

It is not possible to characterize, tbe. ; first) visit by the students to 
collect interview data. Some'students have exciting, -productive 
encounters. .Others are Vpady to drop out of our Education program. 
However., 4urrng group and] class discussions about their Initial interview 
experiences the class usifally agrees that one can learn from all types of 
experiences. During £he subsequent visits, between four'and six, each 
student usually has~several positive and negative experiences with the 
visitors. Since vne of our.key points is the need, to lea,rn "how to learn" 
from unexpected and unanticipated-experiences, the negative situations 1 are 
seen; as opportunities for growth and not as examples of a student's 
inabilities. • .« * 

At the end of the. museum visits 1nlJ#rviews the students are ^ 
responsible for a written report. This report usually begins with a 
. statement of the students initial i.deaw and bel iefs written as the project 
started. They then include an initial Concept map developed prior to any 
interviews. The interviews make up^heVat'a section of the reports. An , 
analysis , and the implications for teaching and learning complete the 
report. „ * ' « 

* < ' 

* - ' EXQERPTS FROM'SELECTED. STUDENT PAPERS 

' There are" several aims for the project. But, before I provide*a list 
of these alms, .I'd like |o provide a ^few. examples of.the reactions of 
several stuatents. Severa| examples of the type of data collected by our 
students were provided by Mark Kesling in the last.presentation (pa^es 
3-4). There are so many examples it is difficult to select exemplars. 
The exhibit that mixes three colors of Jight which. make the table top look 

.white, and which is used to create colored shadows, is most Interesting. 

'First the students have problems with the "science." As young s&idents 
they learned that mixing paint colors creates black or other muddy 
colors. Now they have trouble understanding how mixing colors of light 
can create white. That's the first problem. They seem to have less 
trouble with colored; shadows, although even I had to think for a moment " 
when I first observed the exhibit. During their conversations (what the 
interviews turn out to be in reality) with' the visitors the students 
discovered that many people also had trouble with mixing colors of light,-. 
When tasked to explain how the table top was white even though lights with 
three different colors were shining on it, many visitors exclaims, "Well 
there are white lights on the ceiling, and they shine on the table." 



Several- comments relevant to teaching were made by one,stt)dent (Kolb, 
1984) as she discussed th.e rotating window, optical illusion exhibit. " / 
First sfoe comments on the variety of children's reactions'. "Some-children 
wo*ld. not leave the exhibit until* they had what they thought-was >ri 
explanation, while others accepted it as just happening... I see teaching 
as having to motivate, and increase the'curiosity and interest for those 
students who don't or won't question and allow those who do to continue to 
do so. This kind of an experience really shows how different children 
aYe." 

Another student (Barton, 1984) worked with visitors trying to trace a 
•star pattern by watching the image in a mirror. Her- initial comments 
centered on the apparent simplicity of the exhibits. "There were! very few 
children around the exhibit. From talking to the students, I found that' 
the exhibit was too plain. There were'no flashing lights or anything to 
get their attention. Many, who did stop, did not see the instructions , so 
they looked aFtothe star - - not the* reflection. . They traced tlte star 
didn't see any challenge and went on to the next exhibit.^ SheM*ojrfever, 
was interested in the exhibit, and set up a similar exhib% at t>ome to 
practice. After the interviews she comments, "one of the unexpected 
results of my interviews was the increased interest in the exhibit i' 4 ' 'Stye 
tells how as she began, to talk to one child,- others would jtfin in-: '"It 
seems that once someone explained the exhibit, a lot* of the kids found it 
,an enjoyable experiment." She 'has one additional observation and icomment 
I'd lUe to share. First she noticed that the ehildren missed- the reason 
for the mirror, "In fact, most of them see*med to. think the mirror was Only 
there to show them what they were doing, like a mirroiMTt^a /oom would 
do." As her concluding statement she states, "The* bottom- 1 ine of ' this 
exercise seems to be: Don't take the idea.j:hat your ♦stOderJfs, or you, 
fully understand a concept, no matter how pimple that' concept. toay s^em." 

-The science of one exhibit was a "serious problem fo\ <ine student 
(Abe$V#£ n y» 1984) Finding a dictionary 'definition made her feel 
"overwhelmed"* and she went to -the library 'and looked through several, t 
texttfooks. Finding that textbooks and encyclopedias did notfagree, she 
asks, "./.how was I as an adult, or children, supposed to tyioW what is 
correct." As an after thought to her pap^r she adds, ythat" ""Several of 
them (the children) thought m/ questions were 'hard',*when in fact it, was 
the idea that was hard*" ! 

■ i 1 
Language was seen as a problem by Conder (1984). "I asked' them what a 
pulley was and they confused it with the verb pulling," she reported. Jh 
her analysis she continued, "I 'm not sure (language) interferes with the 
children's ability to communicate with themselves and reach an 
understanding, but it certainly made the interviewing more difficult... 
There seemed to be three uses for the word weight: what they felt in their 
arm as they pulled the handle of the exhibit; the name of the yellow 6ell 
attached to the rope in the exhibit; and the gravitational pull on an 
objects! You get something like, 'the weight of the weight, weighs 15 „ . , 
pou-%'." / 



Summary of Aims 

\ r 

The goals of this project involve integrating Several ideas to help 
our, students become more/introspective. We. ask them, in harrying out this 
project, to view*theraselves, their ideas about learning, their science . 
concepts and their interacting style(s) . They are asked not only to. learn 
the science b'ehind the exhibit, but to be awire of how they go about 
learning. We ask them to view their own concepts" by drawing concept 
maps. In listening to the variety of responses they can become more 
respectful of others, and more aware of levels of learning.- Very 
important to. our perception of the role of a teacher education program is 
it? development of a model „pf 1 ifelong learner (Cohen and Ault, 1984); 

v We ar/ also aware of several changes in our studtnts .abil ity to. ask* 
questions. /The improved questioning techniques we observe involve:' 
► 1. Better listening on the part of the students. They can discuss if 
' the visitors were open oja»-*4flfTbi ted 
2. Th* acceptance of multiple interpretations of answers; ' , 
• 3. A look to the exhibit, not tedcher or authority, to sort out ^ 
questions; 

■"4, An improved understanding about science and acceptable answers; 
* 5. An improved understanding about learning and the idea that one 

doesn't learn only from correct answer* Incorrect ideas can » 
~ also lead to better understanding of a/concept; ' r . * 

6. An awareness of the fear of being wrong on an individuals 
ability to answer questions^ 

7, An acceptance that visitors often "make up" answers aWd that 
they, our students, also make up answers. 

$ It is clear that schools have never had exclusive control over fchat is 
learned within a- society. However, learning "Beyond the Classroom" has 
taken on new meaning (Fiske, 1985). "New types of schools would only 
represent a threat if they came up with a. good model that the public 
schools. couldn't match. 1 wouldn't mind a few schools that would show us 
how to teach" (Shanker quoted in Fiske, 1985). This program has provided 
one' part of. that new model that is quite easy tQ replicate. 
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Teacher Training in a Museum Setting 
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• Charles R. Ault, , Jr. 
Indiana University, Bloomington 



* t 



9 

: ERLC 



• The Science Spectrum Gallery of the Children's Museuriv bf * 
Indianapolis fyas provideg a very special environment "for helpihg" 
undergraduate elementary education majors prepare to teach 
science,. As part of a methods course in teaching- elementary 
science, stuaents at Indiana University must complete a field 
experience.- Instructors" have wide discretion in choosing 
appropriate experiences. Interaction with visitors in the museum 
environment furthers several key aims of the science methods 
course: . 



t 

1 



v 



Cause students to 'introspect on their own i/nder standing of* 
particular science concepts in the context of shared 
experiences. t • * 



2. 



3. 



►4. 



sensitive to how often people construe meaning in* 
ai|^kipated and "intelligently wrong* ways. 

Learn to ask probing questions while refraining from 

'teeaching.° • i \ 



una 



Accept direct experiences as a form o£ ' 
than what r the teacher already claims to 



litrtc 



author ity M 
know/ 



rather 



In summary, 
environment. 
For pre-service 
for 
wres 



the museum gallery is a non-threatening learning 
Eor visitors; recreation dominates the experience./ 
e teachers, there is noneed to feel responsible 
what people are learning, Yet questioning, listening, and; 
tling with the meanings of puzzling observations can occur. 

The alternative to the museum early field experience is small 
group teaching in an elementary classroom. The insights from the 
museum project may counter the often conservative, 1 ' "right 
answer, vocabulary centered style of instruction students often 
gravitate towards when placed premeturely in a classroom , 
setting. - . • \V i 



In tne museum setting, elementary education* majors can 
dispense with the dispensing model of teaching," They are free 
from the constraints of believing that they have to know "all" 




•the answers before teaching a subject. However, the preparation 
for the museum field experience demands thorough study and 
reflection on the exhibit topics of interest to the student ' 

••' f 

.The museum field experience assignment 

/. '•» < . 

Students visit the museum twice. On the first visit ' * 
interaction with visitors is casual and undirected. Students are 
expected to become aware: of just what interpretations visitors 

thev^r n* £ ?* hibit \Z»* ""a* kinds of background knowledge 
they bring to bear on their experiences. ' * 

a dn?t- the V it U ? tud « n J* ask several Visitors - child and 

adult — to join them in a simple experiment related to a 
part-iculaj: exhibit. Students are instructed to carry on a 
dialogue in the style of a "modified clinical interview" and 
mncfn« ^ ma }°*"* immediately afterwards from memory. The 

■ 6 bl ^ es exhibit guides with. simple science experiments' 
and these guides are the primary source for the "interview tasks" 
and student background knowledge on the topic of th* exhibit. * 

One very important adtivity prepares .students for their . i 
dialogue and experiment: they prepare i concept map of the 

r^fi^H " apP i n 2 fu rVeS ^ P u *P° ses . First, it cause students to' 
reflect on what they truly know and how it is connected to thl ^ 
exhibit and simple related experiment. Secondl}, they map 
reveals promising channels of questioning -for relationships 

who n P a?tic?ofted U fr;H X " 4 . a *P ic? -P" by students " 

wnq participated in the museum project. 



Insert Figures 1-4 about here 



and f?nS ^ d f? tS l0 °J at sc ? ience concepts in interesting ways 
m^c "f alternative pathways to making/ connection's among ideas 

tTf U n ef ^ when tied to direct experience ~ they help 
tha?' 9 m «^ ? n i ev r t l Sen ^ M of the .-subject and the confidence^ 
™a h ?h^a??ca n ? f ?p r ^r andin9 ° f is P-sibl |; without ' 

^h?^ Service f lement ^y teachers do not realize that tetfe 
-Sow o£nS a ?K Cha ? ge the teacher,s «nder standing of the subject. 
_How could they?" ask some students rhetorically, "Se know more 
to L fl ! 8 r e re supposed to." A child who states, "In order 
LJs ao^ y ° U ha ve to compare it to something else tSat 

qoes y at 9 ?hf «J o T*" 3 ' but tell if something 

goes at the same speed unless you time it," has some very 



profound thinking to share with grownups. Think also of how 
children might interchange "melting" and "dissolving." Does salt 
melt ice or ice dissolve salt? Does water melt salt? Lastly, 
remember that science seldom has absolute criteria for defining 
class membership. Are birds special reptiles or are some 
, dinosaurs poorly formed birds? Is' a stpol a chair without a back 
or a cha,ir a stool with a back? It takes a kind of playful * 
courage to explore the limits — as we!bl as consequences and V 
, arbitrariness — to how we organize meaning. The museum 
environment provides the support -and stimulus for this kind of 
intellectual playfulness. Teacher's should learn to import such 
playfulness into their classrooms. 

- • 

o * . ; 

«.. .v • yi' 

Vis itor conceptions . V* " } /• 

V 

The dominant theme t>f student observations of visitors has been 
the linhibitidn" and "fear of being wrong" primarily 
characterizing adults. One student wrote* "The next step is to 
help students realize and believe that* iVs ok to make guesses 
even if they might be wrong.? Modelling the message midht help. 
As another student observed, ^Parents amazed me because most of 
„them refused, to dd any of the experiments themselves." 

Another student became "frustrated that so much of the 
experimentation is accepted by the kids as 'magic 1 or 'tricks' 
and .they are not looking any further for an explanation that* 
helps bhem to see that the happening is the result of *eal lit 
forces or situations over which k they can exert some control an 
have some understanding. '- v . ' ' 

Often visitors do tie' exhibit feints to other contexts they ^ 
see analogy even when the jargon \of the labels remains ' 
mystifying. Roll-a-coin is soWlmes compared to amusement .park 
Tides or a velodrome — ithe bicycle is held; up by fhesame f6rce 
as the penny" \ ■ 



e 
and 




"lis. A nine year 
and the other end 
etod.\" Along %\ 
ye»r Old chiJLd reasoned, **Wie end of the 



jpagnet has a stronger pullithahf the other end. There's a crack 
i^at one end of the plastic covering and the magnetic stuff can 
creep thr6ugh the crack." The student working at this exhibit 
tried to explain "polarity" with little' success. What kino* of 
interactipp and exploratipn of the magnet concept should occur 
given the understandings reveated above? ■' n ' 



- ' * 

* ** 

Very productive obserVations occur when just listening to how 
one person attempts to, explain an exhibit, to another. 'When 
watching the rolling coin,. on4 boy said to his x friend, "Oh yeah 
now I kflow! Remember that guy's law: that says something moving' 
always needs- to go straight? Well, this curve is keeping it from 
going straight." His friend responded, -Yean, and the bottom is' 
curved down to that bole so the coin goes, down too." A° good > 
interview question often has the form, "flow would you explain jXYZ 
to someone aged ?" ♦ t, . j • • • 

students who spend sufficient time at one exhibit can describe 
visUor conceptions along a spectrum of understanding, At the 
optics exhibit a pre-service teacher, set up a "disappearing coin" 
experiment. A penny under a-glass appears to' disappear from the 
observer s line* of sight as water is added to the glass. Three 
basic divisions characerized visitor understanding of the * 
disappearing penny. At one end was an acceptance that **this was; 
Indeed, a. trick. '.'Something the water is blocking the view of 
the Pinny. In' the middle level- were people who had a notion 
about Refraction and its importance to explaining the penny's 
disappearance but were unable to express themselves clearly. At 
the. high end of the spectrum were those* who understood light was 
being refracted, which direction- it was going, and what was 
causing the refraction. , 

< 

Age was not necessarily an important factor. A 25 yea* old 
wo v man hypothesized that "some chemical was in the water to keep 
it from being transparent." A nine year old boy exclaimed, "The 
water is fooling my eyes cause the light is 'still there to show 
me the penny and that's only water in there." 

** * - 

It does not seem important, concluded the student conducting 
this study, that people possess the scientific labelfe tof v 
correctly label their reasoning. A man of 55 "took cove/ behind 
a very tidy, 'It's just an optical illusion. * That summed it up 
to him. -- optical illusion was, as far as he was concerned, a 
complete explanation in itself." Optical illusion removed ^he 
mystery — redbced the trick to common exportation. 

* ' ' » \ t ' ' * 

The refraction conception s£udy* ended on an optimistic note: . 
initial hypotheses .even when fiot correct did not deter learning. 
A young girl whb believed, "The white paper is magnifying too 
much light and /is keeping me from seeing the coin," was later 
heard explaining how "refraction" bends the light and sends it in 
a different direction. 

The obstacle to understanding identified in, this study — and 
generally corroborated by>ost of the students experiences — was 
a closed mindset that chose not to attempt understanding. 
Perhaps the reason for a closed min<J was that the person felt 
uncomfortable examining a lack of knowledge in from, of . another. 
Each visitor reacts according to previous personal experiences. 



The visitor's past may make the exhibit intriguing, threatening 
boring, challenging, or overwhelming." 9 tnreateping, ^ 

•lfSSjS k i? d of sensiti vity to learning is- needed among' 

?^2SS-S.5Sr- The museum 1 tting has p ™ 
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Discussion questions 



V 



1. Can informal learning "do the jot*"? V 

Is 

2. How can^ informal science learning and school science help 
each other? v 

. » • * 

3. Should museums ldo the bidding of the , schools or something 
else entirely? , » 

4. How do you take ajmuseum trip? + .' 

V- ' , . . . 

5. Can kids be curators? (Mathers museum example — exhibit 
being prepared over 10 weeks in the summer by children on 
Monroe County geology and limestone industry.)' 
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Figure 1 : Student developed Concept Map of Science b£Mnd mufeum exhibit 
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^«ure 2V Student develo^d Concept Hap of Scilejice behind museuinj'e^hibl'?^ 
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^ A urc 3: Student developed Concept Map of Science behind museum exhibit 
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